• Summarize estimates of inter-rater reliability, concurrent validity, and predictive validity for the Environmental Assessment Tool (EAT), developed to evaluate those physical and social attributes of the work site that help to prevent or combat obesity.
O besity is a major public health concern, with recent surveys showing about two-thirds of adults in the United States classified as overweight or obese 1 and consequently at risk for health care problems such as type-2 diabetes, cardiovascular disease, stroke, cancer, osteoarthritis, depression, gallbladder disease, and respiratory disorders. 2, 3 The high incidence of obesity and its relationship to other major medical disorders makes it a costly condition, accounting for an estimated 5.5% to 7.0% of US health expenditures between 1986 and 1995. 4 In addition, obese adults have approximately 36% higher medical expenditures than their normal weight counterparts 5 and higher rates of absenteeism and presenteeism. 6 -8 To help control costs and improve the health of their workers, employers are introducing a variety of health promotion and risk reduction programs including those that address the growing problem of overweight and obese workers. Worksite health promotion programs aim to improve the health status of workers by offering individual risk reduction interventions coupled with efforts to address environmental, social, and ecological forces that contribute to unhealthy behaviors. Specifically, employers are taking steps to address the "obesogenic" environment at the workplace that promotes overeating and lack of exercise. 9 Changing the work environment to induce positive health improvements is supported by social-ecological theory, which emphasizes the multilevel interaction of individuals and their physical and social environment, and the effect of this interaction on individual health behaviors. 10, 11 An obesogenic environment encourages excess intake of calories and discourages physical activity leading to weight gain. 9 Recent social and environmental secular trends, including providing greater access to and increased marketing of high calorie and high fat food products in combination with more sedentary leisure activities, contribute to the obesogenic environment. 12 A large source of added sugars comes from soft drinks that are abundantly available in worksite and school vending machines. 12 Because of time pressures and convenience, individuals and families are eating out at restaurants more than ever, and foods away from home tend to be more energyand fat-dense. 12 Moreover, psychologically, consumers aim to get more for less, thus "supersizing" has become a common marketing strategy for fast food restaurants. 13 To add to this, physical activity levels among adults have declined. 12 With the convenience of the automobile, fewer people walk or bike 12 and they spend more of their leisure time sitting in front of televisions and computers. 12 Finally, heavy manual labor occupations have declined over the past few decades being replaced by more sedentary jobs. 12 The US Department of Health and Human Services (DHHS) Healthy People 2010 goals emphasize the worksite is an important setting for introducing environmental and ecological changes aimed at reducing the incidence of obesity among workers. 14 Adults spend a significant portion of their waking hours at work and opportunities abound for changing the work environment so that it promotes healthier lifestyles. Introducing low cost environmental and ecological interventions at the worksite can support individual health improvement efforts by workers aimed at reducing overweight and obesity.
Current Tools to Evaluate Workplace Environments Supporting Health Improvement Efforts
To measure the extent to which physical and social elements of an environment support health improvement efforts, a number of assessment tools have been developed. Specifically, two kinds of environmental assessment instruments have been described in the literature: those relying on perceptions and self-report and those relying on first-hand observation. The two types of instruments are intended for different kinds of uses. Perception/self-report tools would most often be administered to groups of people through telephone or inperson interviews. Direct observation tools, on the other hand, are primarily intended to be completed while the person is actually walking through a specific environment. Brownson et al 15 describe three perception/selfreport tools, the San Diego instrument, South Carolina instrument, and St. Louis instrument, which are designed to measure community and neighborhood environmental influences on physical activity.
The 98-question San Diego instrument was developed by Saelens et al 16 to measure the perception of neighborhood design features supporting physical activity. The questions assess types of residences, proximity of stores and facilities in the neighborhood, perceived access to these places, street characteristics, facilities for walking and cycling, neighborhood esthetics, and safety regarding traffic and crime. The South Carolina instrument is a 61-question instrument developed by Ainsworth et al 17 to assess both the physical and social environment. That assessment measures perceptions of the community environment, safety, access to recreation and shopping destinations, conditions of the neighborhood and facilities, employment activity, moderate and vigorous physical fitness activities, and walking behaviors. The St. Louis instrument is a 104-question survey developed by Brownson et al 18 to measure physical activity and environmental influences on physical activity. The questionnaire includes a detailed assessment of walking behavior, places to walk, barriers to being physically active, neighborhood infrastructure for walking and cycling, perceptions about places for walking, social assets, social support for physical activity, community assets, policy attitudes, and sedentary behaviors.
A somewhat broader perception/ self-report tool, Heart Check, was developed as part of New York State's Healthy Heart Program to measure organizational factors that support employer cardiovascular disease (CVD) risk reduction efforts. 11 Heart Check is a 226-item inventory that measures the following worksite features: organizational foundations, administrative supports, tobacco control, nutrition support, physical activity support, stress management, screening services, and company demographics. 11 The 250-item Working Well tool is based on the Heart Check tool but is more comprehensive, measuring cancer and diabetes risk in addition to CVD risk and organizational structure supporting risk reduction. 19 More recently, a direct observation tool, the 112-item Checklist of Health Promotion Environments at Worksites (CHEW), was developed to evaluate a worksite's physical and "information distribution" environments within the context of physical environment in the immediately surrounding community as they relate to physical activity, eating habits, alcohol consumption, and smoking. 20 However, the CHEW does not include measures specific to social-organizational/administrative supports for health improvement efforts among workers.
Purpose
The purpose of this article is to describe the development, reliability, and validity of the Environmental Assessment Tool (EAT), which as-sesses the physical and social environment of a worksite in terms of its support of obesity prevention efforts (The EAT is available with this article online at www.joem.org. Click on Article Plus from the table of contents.). The EAT was developed as a part of a National Heart, Lung, and Blood Institute (NHLBI) research initiative to study the impacts of innovative workplace interventions that emphasize environmental approaches or a combination of environmental and individual approaches to prevent obesity among workers. 21, 22 The study, currently underway at The Dow Chemical Company (Dow), is testing two levels of environmental interventions: 1) a moderate-level intervention that introduces an array of inexpensive environmental changes, primarily to the physical environment, and 2) an intensive-level intervention that reflects a higher level of management commitment throughout the organization aimed at achieving an impact on the social-organizational environment.
Our review of previous environmental assessment instruments found that they primarily addressed physical activity-related issues at the workplace and only touched upon environmental supports for obesity prevention and healthy eating. In addition, the instruments reviewed supported data collection through observation of the physical environment and non-evaluative description of findings. Because our study called for the scoring and valuing of environmental supports for obesity prevention efforts, and an assessment of progress over time, we needed an instrument that would score our observations using more objective and quantifiable methods. Thus, the EAT was developed and based on previous knowledge and experience gained through the administration of the CHEW and Heart Check tools.
Materials and Methods
Twelve Dow sites began implementing individual and environmental interventions to address overweight and obesity in 2006. These interventions were preceded by a year of formative research and intervention design. 22 The EAT was developed during that formative research period in three stages: 1) contextual analysis and literature review, 2) prototype development, and 3) pilot testing. It was used to document aspects of physical and social environments that may influence healthy eating and physical activity and was first administered before interventions began (in the spring and summer of 2005), and annually thereafter.
Contextual Analysis and Literature Review
The contextual analysis involved working cooperatively with Dow corporate staff to become familiar with the specific work and operational environments and the broader site and location characteristics of the facilities participating in the project. Site characteristics were evaluated in terms of the number, types, sizes, and arrangement of buildings; parking facilities; roadways; green space areas; and safety and security requirements. Location characteristics were assessed in terms of whether the facilities were located in urban, suburban, or rural areas; access and availability of stores, restaurants, and recreational facilities; typical commuting and transportation options; and climate and weather conditions.
Construction of the EAT was based on standards of best practices regarding worksite health promotion interventions reported in the literature. 12, As noted previously, the EAT developers adapted several concepts found in the CHEW and Heart Check instruments, as well as best practices reported in the literature related to environmental and social-ecological worksite interventions. Using the CHEW and Heart Check instruments as a basis, EAT developers integrated the physical characteristics of the worksite, features of the information environment, and characteristics of the immediate neighborhood around the workplace from the CHEW and the characteristics of employer and administrative support systems from the Heart Check. Questions for the EAT were based on these concepts as they applied to environmental and social supports for physical activity and obesity prevention. EAT items addressed the job factors, physical and socialorganizational work environment, and sociocultural and economic/legal environment variables found in DeJoy and Southern's social-ecological model for workplace environmental interventions, upon which the Dow environmental interventions are based. 51 
Prototype Development
The information sources described above were used to develop a series of prototype instruments that were reviewed and critiqued by the project team through conference calls and face-to-face meetings. The project team consisted of specialists in worksite health promotion, nutrition and dietetics, exercise science, communications, occupational safety and health, applied psychology, and statistics and research methods. Professional staff members from the partnering organization were also actively involved in this review and revision process. As the full instrument took form, project team members were asked to independently review the instrument for completeness and to rate the various items in terms of their relative importance to supporting healthy eating, weight management, and physical activity. This rating exercise was a precursor to developing a scoring system for the EAT.
The final EAT prototype consisted of 105 items broken into two sections, section I was completed by site staff and section II was completed by independent observers who toured the site and recorded their observations. Section I consisted of questions that could best be answered by those closely affiliated with the physical plant, and included such topics as work rules and requirements, current health promotion programs and services, and formal policies that support or facilitate healthy eating or physical activity participation or both.
The items in the EAT, including those from sections I and II, can be broken down into three subscales pertaining to 1) Physical Activity, 2) Nutrition/Weight Management, and 3) Organizational Characteristics and Support. The Physical Activity scale assesses access to and availability of parking for motor vehicles and facilities for securing bicycles; stairs and elevators; showers and changing facilities; signage and bulletin boards containing messages pertinent to physical activity; and physical activity and fitness facilities. The Nutrition/Weight Management scale focuses on vending, cafeteria, and other food service options and facilities, and signage and bulletin boards pertinent to diet and weight management. The Organizational Characteristics and Support scale assesses general site characteristics, work rules, written policies, and existing health promotion programming and services.
The EAT tool is comprised primarily of dichotomous (yes and no) items. The number of yes answers in each section constitutes the score for that section on the EAT. If it is unclear as to whether an item should be scored at all, researchers label the item as N/AP, indicating that it is not applicable to the site, or as N/AV, indicating the feature is "not available" at the site. During initial use of the EAT, paper forms were completed by site staff (section I) and the independent observers (section II). In subsequent applications, section I was distributed electronically to site staff, and section II was completed using computer tablets by on-site independent project team observers. Using database software, a variety of checklists, windows, boxes, and drop-down menus were developed to facilitate data collection and analysis. Data collection and scoring were accomplished at different times and by different individuals. The procedures for scoring the EAT are described below.
Pilot Test and Tool Refinement
Early EAT prototypes were field tested for completeness and practicality in campus buildings and facilities at the University of Georgia. Once a final prototype was developed, the complete instrument was pilot tested at one of the Dow control sites participating in the study. As described above, section I was completed by company staff and section II was completed by project team members during a scheduled site visit. Whereas a single project team member was responsible for completing the section II form during the pilot test, other team members and company representatives were present to observe the process and to take notes. At the end of the site tour, the project team and company staff met to review the use and performance of both parts of the EAT.
As a result of the pilot testing, several modifications were made to the assessment tool. First, the section describing food preparation facilities was expanded to reflect the reality that many Dow employees had access to full kitchen facilities while at work-not just refrigerators and microwaves. Second, to facilitate quicker and more accurate assessment of vending machine options, every snack and beverage item contained in each vending machine was recorded instead of attempting to classify each item as healthy or unhealthy while collecting data in the field. Third, some of the questions originally placed in section II were moved to section I because they could be more accurately answered by site staff. Fourth, the job categories included in section I were modified to better reflect the specific terminology used by site-level personnel. Finally, a small number of questions were deleted because they were duplicative of similar information collected elsewhere in the instrument.
Scoring System
A 100-point scoring system was developed to allow for quantitative comparisons of environmental supports across control and treatment sites, and to monitor changes over time. Table 1 shows the major components of each of the three subscales, and the point values assigned to each. A weighting exercise was performed to assess the relative importance of each component in terms of supporting Nutrition/Weight Management and Physical Activity programs in the workplace. This weighting was performed by three specialists in workplace health promotion who made independent judgments about the importance of each item on the EAT based on their experience in worksite health promotion and knowledge of the relevant intervention effectiveness literatures. Equal total importance was assigned to the Physical Activity and Nutrition/Weight Management subscales (ie, 32 points each). Items with N/AP and N/AV responses are scored the same as a no response because the environmental component being measured is not in place; therefore, not available to facilitate behavior change. However, the N/AP or N/AV responses are useful in interpreting the results (eg, the site did not have a healthy cafeteria policy because it does not have a 
Data Collection and Analysis
The EAT was used to collect baseline data related to physical and social support for obesity prevention at each of the 12 sites participating in the study. Site staff provided selfreport responses to the items in section I of the EAT prior to the site visits, and responses to section I items were reviewed for completeness by the observers during the site visit. Researchers visited the sites to complete section II of the EAT survey, which took about 4 hours per building. They completed section II independently before comparing their results to achieve consensus on their responses. Because of safety and security concerns by the company, Dow employees always escorted the observers when EAT data were collected. However, the Dow employee escorts were only consulted when guidance was needed in navigating through the sites, and they had no impact on data collection activities. Two research analysts who were not present during the site visits scored the EAT (sections I and II). They used a scoring rubric to aggregate the EAT responses into overall and subscale scores, so that a higher score reflected greater environmental support for healthy eating, access to physical activity, or weight management. The two research analysts independently scored the EAT and then their scores were compared for inter-rater reliability.
Because many of the sites were too large for observers to inspect every building or area (sites ranged in size from 50 to 5000 acres and 12 to 300 inhabited buildings), with the assistance of local Dow staff, approximately six occupied buildings or areas that were representative of the site and its employees were selected for assessment. Scores for the areas observed were then aggregated and an average rating was computed for each site with a higher score reflecting greater environmental support for healthy eating, access to physical activity, and weight management. The scoring of the EAT occurred after the actual site visit had been completed, and it was performed by different members of the project team. For this initial application of the EAT, two independent scorers were used and their ratings compared.
The analyses reported here are for data collected using the EAT during the 2005 baseline period (see Table 2 ).
Assessing the Validity and Reliability of the EAT
To test the validity and reliability of the EAT, we demonstrate criterionrelated validity and inter-rater reliability. Following Carmines and Zeller's 52 approach, we disaggregated criterion-related validity into predictive validity and concurrent validity, to determine whether the relationships between EAT scores and other variables of interest were predictive or concurrent in nature.
Inter-Rater Reliability. Instrument reliability was assessed by comparing the ratings of the two observers who were trained by the instrument's developers. Percent agreement between the observers was calculated by combining the proportion of items in agreement divided by the total number of items. Kappa statistics were calculated for individual EAT items, and Pearson's correlations coefficients were derived for the EAT subscales and total score.
Concurrent Validity. Concurrent validity was addressed by first testing the hypothesis that higher EAT scores would be associated with lower payments for health care services and lower rates of absenteeism in the same year that EAT scores and payments were measured. The expectation was that more supportive environments would be associated with healthier employees and lower absenteeism from work during that year, so that payments for health care services and absenteeism would be lower for sites with higher EAT scores. Such associations would support the concurrent validity of the EAT.
Concurrent validity analyses were conducted at the site-and personlevels. Site-level EAT scale scores were correlated with the following site-level Dow payment figures, derived from Dow's insurance claims and administrative absenteeism data, for claims incurred in 2005: average total medical payments; average inpatient, outpatient, emergency room, and pharmacy payments; and average absence payments.* Although the site-level analyses were informative, there were only 12 sites included in the analysis, so there were only 12 observations available to estimate each correlation coefficient. To avoid problems that may be related to low statistical power, we also conducted person-level analyses that used data from several thousands of employees who worked at the 12 sites. One-part or two-part exponential regression models were used for these person-level analyses. Twopart models were used for analyses of inpatient and emergency room payments, because substantial percentages of employees had zerodollar expenditures for these payment metrics. Detailed explanations of two-part regression models can be found in Mullahy. 53 The person-level regression models controlled for demographics (age, gender), location (residence in a rural versus urban area), and comorbidities (using the Charlson Comorbidity Index and the number of psychiatric problems found in the medical claims data). The predictive power of the regression models was then estimated, by comparing mean predicted expenditures with actual average expenditures for claims incurred in 2005. Regression models were then adjusted (usually by removing one or both comorbidity variables) to arrive at final models that maximized their predictive power. The exponential regression models were estimated within a general estimating equations framework, to account for the fact that employees were nested within sites.
It should be noted that the EAT scores that were used for the personlevel regression analyses were measured at the site-level (eg, each employee at site A was linked with that site's overall EAT score and subscale scores reflecting organizational support for physical activity, healthy eating, and overall management support). The regression analysis allowed for the reporting of increases or decreases in average health care or absenteeism payments resulting from one-unit increases in average site EAT scores, at the person-level.
To further test concurrent validity, correlation statistics were calculated between the EAT Organizational Characteristics and Support scale with another instrument, the Leading by Example (LBE) questionnaire. The LBE has been found to be a valid tool for diagnosing management issues and challenges at Dow, and tracking management support for obesity prevention over time. 54 It was adapted from the Partnership for Prevention's version of the LBE. 55 The LBE was independently administered to site staff and leaders, including the leadership team at the site, cross-disciplinary team members (ie, individuals who work as production leaders, production engineers, operators etc.) and health services staff. It asks respondents to agree or disagree with certain statements regarding site leadership and its commitment to health promotion as an important investment in human capital and whether the site provides support for employees to stay healthy, reduce their high-risk behaviors, or practice healthy life styles. A full description of the LBE and its psychometric properties is described in Della, DeJoy, Goetzel, Ozminkowski, and Wilson, now in press. The expectation was that similar levels of environmental support would be captured in both the LBE and the EAT Organizational Characteristics and Support scale. If observed, these associations would support the concurrent validity of the EAT.
Predictive Validity. Predictive validity was examined in the same way as concurrent validity, with one ex- 
Results

Inter-Rater Reliability
There were generally high levels of inter-rater reliability observed for the EAT. The percentage agreement scores between observers ranged from a low of 83.5% to a high of 97.0%, with the majority of the instrument measures being above 90%. Specifically, the observers were most consistent in the stair/elevator and fitness facility assessments (both at 97.0%). Table 3 presents the percentage agreement for each component of the EAT.
Kappa statistics, which indicate the level of non-random agreement between observers, were calculated for 66 EAT items and were unable to be calculated for an additional 56 EAT items because the observers had 100% agreement. Of the 66 EAT items with Kappa statistics, 63 items demonstrated substantial or almost perfect agreement among raters, with Kappa statistics ranging from a low of 0.615 (P ϭ 0.035) to a high of 1.000 (P ϭ 0.000). Only three EAT items did not have statistically significant Kappa statistics: fitness center cost subsidy ( ϭ 0.412, P ϭ 0.107), no stair safety warnings in stairwell 3 ( ϭ 0.667, P ϭ 0.083), and stairwell door unlocked in stairwell 3 ( ϭ 0.667, P ϭ 0.083). Kappa statistics could not be calculated for nine items because one of the observers did not record an observation for those items that the other observer included; consequently, a symmetric table could not be created. Kappa statistics could not be calculated for summarized scale scores because they are continuous and not dichotomous (yes/no) variables, so Pearson's correlation coefficient analyses were conducted to determine the relationship between the two observers' subscale and total scores. Pearson's correlation coefficients were calculated for the EAT subscales, components of these subscales, and the EAT total score. Pearson's correlation coefficients were not calculated for the third EAT subscale, Nutrition/Weight Management, because two of the three components in this subscale, vending and cafeteria/food services, were scored by a single observer. All but four of the relationships were strong, demonstrating Pearson's correlation coefficients ranging from a low of 0.757 (P ϭ 0.004) to a high of 1.000 (P ϭ 0.000). Three of the relationships among subscale components were not significantly correlated: site characteristics (r ϭ 0.541, P ϭ 0.069), work rules (r ϭ 0.184, P ϭ 0.567), and overweight/obese (r ϭ 0.071, P ϭ 0.826). Organizational Characteristics and Support was the only subscale score that was not significant (r ϭ 0.158, P ϭ 0.624). All three of the not significant subscale component relationships were components of the single insignificant subscale relationships, Organizational Characteristics and Support.
Concurrent Validity. At the sitelevel, the relationship between higher EAT scores and lower payments for claims incurred in 2005 was as hypothesized for absenteeism, but not consistently for medical care (see Table 4 ). There were statistically significant negative correlations between the EAT Nutrition and Weight Management subscale scores and absenteeism payments (P ϭ 0.0305) and the EAT Organizational Characteristics and Support subscale scores and emergency room payments (P ϭ 0.0387). There was also a negative correlation between the EAT Physical Activity subscale scores and absenteeism payments, but this correlation fell short of statistical significance (P ϭ 0.0752). Generally speaking, the personlevel analyses produced similar and slightly stronger support for the hypothesized relationship between higher EAT scores and lower payments for claims incurred in 2005 for absenteeism, but not for medical care (see Table 5 ). A one-unit increase in the EAT Nutrition and Weight Management subscale scores, resulted in a $35.60 per employee per year reduction in absenteeism payments (P ϭ 0.0000) and a $21.55 per employee per year reduction in outpatient medical payments (P ϭ 0.0380). A one unit increase in the EAT Organizational Characteristics and Support subscale scores, resulted in a $25.06 per employee per year reduction in absenteeism payments (P ϭ 0.0000). Finally, a one unit increase in the EAT Physical Activity subscale scores resulted in an $87.91 per employee per year reduction in total medical payments (P ϭ 0.0000), and a $47.25 per employee per year reduction in outpatient payments (P ϭ 0.0003). The associations between increases in EAT scores and changes in payments were generally in the expected direction for not significant relationships.
The EAT Organizational Characteristics and Support subscale was significantly related to several LBE items including those that ask whether employees are educated regarding the true cost of health care (P ϭ 0 0.0286), whether the site offered incentives to stay healthy (P ϭ 0.0016), and whether the site promoted a culture of health and well-being (P ϭ 0.0051). The correlation between the EAT Organizational Characteristics and Support subscale and the overall LBE score fell just short of significance (P ϭ 0.0503). The EAT Organizational Characteristics and Support subscale was also strongly related to LBE items addressing whether health programs were aligned with business goals (P ϭ 0.0638) and whether health benefit programs support prevention (P ϭ 0.0640).
Predictive Validity. Generally speaking, the predictive validity of the EAT, as measured in terms of whether 2005 higher EAT scores were associated with 2006 financial measures, was supported for absenteeism, but not for medical payments (see Table 6 ). A one unit increase in the EAT Nutrition and Weight Management subscale scores was associated with a $4.93 per employee per year reduction in absenteeism payments (P ϭ 0.0296), but all other relationships were either not significant or resulted in increased costs. Similarly, a one unit increase in the EAT Physical Activity subscale scores, resulted in a $36.44 per employee per year reduction in absenteeism payments (P ϭ 0.0151), but all other relationships were not significant.
Discussion
Summary of Findings
To assess organizational, environmental and social support for health promotion programs in the workplace, and in particular those directed at overweight and obesity, the EAT was developed and tested at 12 Dow worksites in 2005 as part of a baseline assessment for a larger multiyear study. To evaluate the psychometric properties of the EAT, inter-rater reliability was assessed as well as the instrument's ability to predict current and future spending on health care and employee absenteeism.
Our preliminary analyses indicate that the EAT may be used reliably to measure the physical and social environments at the worksite, specifically as they relate to physical activity, food choices and weight management, and general organizational characteristics that support health promotion for workers. The high levels of inter-rater reliability buttress this finding.
Concurrent validity was demonstrated by associating EAT scores with company payments for incurred health care services and employee absenteeism. Generally speaking, employees who worked in environments that promote healthier eating, more physical activity, and exhibit organizational characteristics and support for healthy behaviors have lower costs, especially regarding absenteeism payments. EAT scores were not as strongly associated with medical payment metrics, however. Concurrent validity was also demonstrated by the high, positive correlation between the results obtained from EAT Organizational Characteristics and Support subscale and the LBE questionnaire.
Limitations and Future Directions
Using the EAT to measure environmental support for healthy behavior has the following limitations:
First, the EAT is designed to assess environmental and organizational supports pertinent to healthy eating and weight management. It is not intended to be used to assess overall or general support for health promotion. The EAT builds upon previous efforts to develop observational assessments specific to physical activity, and adds content relevant to healthy eating and weight management. Fundamentally, the EAT adheres to an energy intake-energy expenditure model of weight management. The EAT also seeks to assess the extent to which the social-organizational environment supports healthy eating, weight management, and physical activity. A potential limitation of the EAT scoring rubric is that sites are penalized if certain environmental supports that may not be feasible (eg, cafeteria) are not present. An alternate scoring rubric could calculate EAT scores on the basis of a denominator that does not add up to 100%, and rescale as if it did. This would avoid penalizing sites that may not have adequate resources to justify having a cafeteria, workout facility, or other health promotion assets.
The EAT was developed for a specific type of work environment. Although there was a concerted effort to construct an instrument that would be applicable to a variety of different types of work environments, our initial experience using the EAT suggests some pilot or preliminary work should be done to fine tune the Tool before deploying it in a given work setting or industry.
Part of the customization process involves selecting buildings at the worksite to be evaluated by the EAT. Some may argue that all buildings, or if resources are limited a random sample of buildings, should be evaluated. Others may argue that selection should be based on the number of employees in a building or its traffic patterns in terms of use by workers. The site selection process may induce some bias into the evaluation if the selected buildings are not representative of the site, and that should be noted by the evaluators. For the most part, the EAT is most applicable to traditional work situations in which employees spend all or most of their workday within the physical boundaries of the workplace.
Second, those charged with using the EAT should receive specialized training on its use beforehand. Several factors contribute to this recommendation. Perhaps most importantly, environmental features should be assessed from the general viewpoint of the employees working within the building or facility. For example, many work settings have multiple entrances and exits, but employees often use certain entrances and exits that are separate and distinct from those used by the public or those that are most prominent from the outside of the building or both. Although stairways and elevators were assessed using mostly "yes-no" categories, the right stairways and elevators needed to be assessed. Also, given the size and complexity of many work environments, it is usually not practical to assess all building or facilities. In such cases, care should be taken in establishing the sampling parameters and in documenting the specific locations that will be assessed. Documentation is crucial if repeated observations are planned. The level of detail involved in adequately assessing vending and food service facilities is another complicating factor. Our experience suggests that advance information from employers in the form of vending machine orders, cafeteria menus, and price lists can speed up and increase the accuracy of data collection considerably. A final consideration is that although the EAT is basically an observational tool rather than an interview tool, situations do arise in which raters will need to seek clarification from site personnel and/or make additional observations about specific characteristics. Training sessions should review the EAT thoroughly and identify areas where additional information may be needed. As a case in point, it is relatively easy to document fitness equipment and facilities, but a tour of the site may not provide clear information about hours of operation or the access enjoyed by various categories of employees. Both of these factors are important considerations in evaluating this feature of the environment.
Third, validity assessment will always be challenging. It is not possible to directly answer the question of whether the EAT measures well what it is intended to measure. One will always have to infer an answer to that question by relating EAT scores to other metrics, using some logical framework. That is what we intended to do here, but others may wish to use other metrics for validity analysis, or may be able to craft other logical frameworks to be used for validity testing. As a result, inferences about validity will always be tentative, but the analyses conducted here suggests that the EAT may be a valuable tool for measuring environmental factors that are related to absenteeism in a current or future year, or for measuring environmental factors that affect health care expenditures in the current year. We believe the EAT to be a valuable tool for the researcher's or practitioner's arsenal.
The methods used in this analysis of the EAT have several limitations. First, because the program being evaluated was immature (only one year old), further research is needed to examine a fully developed program and the predictive (eg, year 1 EAT with year 3 claims) and concurrent (eg, year 3 EAT with year 3 claims) validity of the EAT.
Second, analysis of the EAT did not account for significant associations that are likely to occur randomly. With 54 analyses, one would expect to find two or three statistically significant associations purely by chance. We found 13 statistically significant associations, which suggest that chance alone does not explain the results.
Third, this analysis did not examine the ability of the EAT to predict future or show concurrent relationships between environmental factors and health behaviors, health risks (eg, BMI), or disease conditions related to obesity, lack of physical activity, and poor nutrition. Further research is needed to examine these relationships.
Implications for Research and Practice
As shown in this article, the reliability of the EAT was found to be high, which suggests that other researchers and practitioners can be confident that the EAT is clear in its data collection procedures relating to assessing the physical and social environments of a worksite and that it can be used reliably in these settings. Users are advised to estimate reliability and validity of the EAT independently, because neither reliability nor validity are inherent properties of any instrument. Rather, reliability and validity describe how instruments are used, and implementation may vary from site to site.
We also found evidence of concurrent and predictive validity, but primarily for relationships between environmental characteristics and absenteeism. Thus, researchers and practitioners may confidently use the EAT to assess the relationships between these factors. Concurrent validity tests also showed relationships between EAT scores and health care payments for claims incurred in the same year that the EAT was measured. However, we did not find significant relationships between EAT scores and future health care payments.
We conclude that the EAT is a useful instrument for auditing or assessing the characteristics of work environments that have the potential to facilitate or thwart healthy eating and exercise behaviors among workers that, in turn, may influence their absenteeism and medical expenditures.
